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Afternoon Panel Objectives

Address the following guestions:

B What are the benefits and challenges of developing and applying
benchmarks for industry?

B What data constraints limit benchmarking and how might they be
overcome?

B At what level of detall / disaggregation are benchmarks helpful or
needed?

B How do responses to these questions differ depending on how
benchmarks are used?

B What other information and perspectives are important for
Washington State to consider in developing industry benchmarks?




Example of Industry Benchmarking

2008IAl Energy Survey
Primary Aluminium Smelting - Electrical Energy Consumption (DC)
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Benefits and Challenges to Industry

Benefits Challenges

M Drive process and B Time and expense
energy improvements of data gathering,

B Set achievable analysis, review,
objectives & communications

B Etc. M “Apples” vs.

“Oranges”




Clear Reporting Guidelines - Example

PFC EMISSIONS FROM FRIMARY ALUMINIUM SMELTING TATFORM PFC001

Reporting Guidelines 8. Anodz effect measurements are reported to two decimal places if possible. If the reported average anode effect

duration is estimated, then this 15 indicated by adding the letter “E” against the reported figure. When data from two

1. Data are reported by technology category and, preferably, by potline. Data for different technology categories should ~ or more potlines are combined, the reported average anode effect frequency, average anode effect duration and
10t be mixed. averaged anode effect over-voltage are production-weighted averages.

2. If anode effect dafa are not available then data for technology category, cell technology, feed type, primary 9. Averaged anode effect over-voltage m miltvolts 15 only reported for Alcan Pechiney cell technology types AP1S,
alumizium production aﬂd;erage mumber of cels operating per day ate sl eported. Anode effect frequency data AP30, growth versions of these two cell technologies (e.g. AP33, AP35) and applicable Alcan Pechuey technology

. : : SWPB (Side Worked Prebake) potlmes. Over-voltage can also be reported as mtegrated anode effect over-voltage m
should be repored,f avaiabe,even though anode effectduraion o overvotage dta are ot avadable. units of mv.day per cell day. Over-voltage 1s reported as either positive or algebraic according to the followng

: definttions:

3. Technology category s reparted . , . a. Positive Anode Effect Over-voltage is the sum of the product of time and voltage above the pot target operating
a. PEPB - where celltechnology is Centre Worked Prebake with a Porat Feed System voltage (corresponding to the target resistance), divided by the time over which the data are collected (hour, shift
b. CWPB - where cell technology 15 Centre Worked Prebake with a Bar Break Feed System. day, month tc).
¢. SWPB - where cell technclogy 15 Sildf Worked Prebake. b. Algebraic Anode Effect Over-voltage 15 the sum of the product of time and voltage above and below the pot
d. HSS - where cell technology 15 Hort?:ontal Stud Saderberg. target operating voltage (corresponding to the target resistance), divided by the time over which the data are
e. VSS - where cell technology 15 Vertical Stud Sederberg. collected (hour, shuft, day, month etc.).

4. Cell technology 15 the particular cell technology used (RA-300, SY300, AP18, Reynolds P19 efc.) 10. Section 3 s completed only 1f PFC emissions have been directly measured and the resulting CF, emissions coeffictent

and C;F6/CF, weight fraction are applicable for production for the year being reported (in accordance with the
5. Potline number 15 the reference number or letter used to dentify the potlme. If data from two or more potlines are ~ USEPA/IAI Protacol for Measurement of Tetrafluoromethane (CF4) and Hevafluoroethane (C2F6) Emissions from

combined, then all relevant reference numbers or letters relating to the combined data are shown. Primary Aluminum Procuction - http:/fwww.epa.gov/aluminum-pfc/documents/measureprotocol pdf. The
directly measured emisstons, and hence also the calculated emission coefficients; are to take account of both duct and
6. Feed type is reported as: Tugtive emissions. Emmission rates and emission coefficients are reported to two decimal places.
a. PF - where a Pomt Feed System 1s applied to Prebake or Sederberg technologtes.
b. BF - where a Bar Break Feed System is used. 11. If Anode Effect and PFC Emisstons Measurement data (where appropriate) has been vertfied by a Third Party (2.2
¢. SF - where a mamual Side Feed System is used. auditor, regulatory authority) then please fill n detasls of the verifying body (fields a-d). If third party verification of

the data has not occurred then please request mtemal verification of the data submutted by a sentor manager and fill 1n

7. Primary alumintum production is molten (liquid) alumintum as tapped from the pots. It is reported m tonnes (metric tei detals 1 fels (0D & ).
tons) and 1 that production relevant to the anode effect and cell technology type data being reported.



Enablers and Issues

Enablers Issues
B Reporting Guidelines = \éVhath'S apkpfopb”atg
B Common Boundaries enchmark subset:
: . = World best practice (Worrell)
B Written Industry Specific « Best in North America?
Protocols Europe?

= Bestin USA?
= Bestin Washington State?

B Best 10%7?, Top quartile?
B Very small sub-sets

B Need to be technology
specific



a Different Technologies — Different Benchmarks
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Level of Detail/ Disaggregation

B Each sub-process in a sector has different emissions

B Not all operators have all of the sub-processes

Petrol 395kg
coke
Anode and paste 936 kg
production 1936 kg
03 4 —» ‘ alumina
i t 708 kg of anode butt Elecuolysis
production (10% Soderberg/
"’ 90% prebaked)
18.9kg '
ATF3 1006 kg
production liquid metal
Cast house

1000 kg
slab, billet, etc.



Conclusion

Also for Discussion Today

B How do responses to these questions differ depending on
how benchmarks are used?

B What other information and perspectives are important for
Washington State to consider in developing industry

benchmarks?




